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Field r>f Tnrrnt 

applications such „ T eachi „ """"^ " SefUl " 
5 particularly in the for. „, t ' a " d Waning and 
hisulf ate, mixture^ ^1™, ™ 

ALKYL AMMONIUM ACETONI TR TT.P entitled »N- 

10 inventors Aroogast et BLEACH activators," 

herewith. " ° Conmon assignment 

Background of fht> T if .^ 

Peroxy compounds are efferf^ 
^ents, and compositions ±Z J 8 ""* 1 * 8 teaching 
» Peroxyaci, compounds TLJT^ • ^ " 

laundering operations. For exLT^ 1 ° C h °» e 
3,996,152, issued December 7 l 976 ^ ***** 

discloses bleachina J ' inVSnto " Edw ^ et 
Peroxygen compounds ? as Eluding 

diperisophthalic acid. d ^zel aic acid and 

Peroxyacids (also known as "peracid," > k 
typically been prepared by the reaction 7 ' ^ 
acids with hydrogen peroxide in 2 1 C ^V^ 

-id. For example ; ..s^r/^Tu of sulfuric 

Marynowski et al. i ssu ^ , *'"7>213, inventors 

ax., issued June 29 iqp-? 
-ethod for asking diperoxvacids , k dlscl °*« a 

"roughput na y he ach"°.T " 3 " i9h SOl " s 

However, granular bleachin„ 
containing peroxyacid compounds tend to , - ' 
activity during storaoe *,. ! ? " """^ 

Peroxyacid. The relative' • k deC °"" , °" ti °» « the 
resent a ^^£.^££1 Per0XyaC " '» 
consisting o£ or inciuding' ^^ds " C °™ P ° Sm ° nS 

SUBSTITUTE SHEET (RULE 26) 
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One approach to the problem of reduced 



bleaching activity of peroxyacid compositions has been 
to include activators of hydrogen peroxide or an active 
oxygen source. U.S. Patent 4,283,301, inventor Diehl, 
5 issued August 11, 1981, discloses bleaching compositions 
including peroxygen bleaching compounds, such as sodium 
perborate monohydrate or sodium perborate tetrahydrate, 
and activator compounds such as isopropenyl hexanoate 
and hexanoyl malonic acid diethyl ester. 

10 Other examples of activators include 

tetraacetyl ethylenediamine (TAED), nonanoyloxy benzene- 
sulfonate (NOBS), and nonanoylglycolate phenol sulfonate 
(N0GPS). NOBS and TAED are disclosed, for example, in 
U.S. Patent 4,417,934, Chung et al., and NOGPS is 

15 disclosed, for example, in U.S. Patent 4,778,618, Fong 
et al., the disclosures of which are incorporated herein 
by reference. 



issued October 18, 1988 provides novel bleaching 
20 compositions comprising peracid precursors with the 
general structure 



wherein R is linear or branched alkyl, 

alkylethoxylated, cycloalkyl, aryl, substituted aryl; R ' 
and R " are independently H, C^ 20 alkyl, aryl, c^o 

30 alkylaryl, substituted aryl, and N+Rf, wherein R a is C^ 20 
alkyl; and where L is a leaving group which can be 
displaced in a peroxygen bleaching solution by peroxide 
anion. U.S. Patents 5,182,045, issued January 26, 1993, 
and 5,391,812, issued February 21, 1995, inventors 

35 Rowland et al. are similar, but are polyglycolates of 
the Fong et al. monoglycolate precursors, or activators. 



Thus, U.S. Patent 4, 778,618, Fong et al 
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U.S. Patent 4,915,863, issued April 10 loo, 
inventors Aoyagi et al ' 1990 ' 

pe,ac id Prec y ur ' sor : i: r n: p : nd : sa " to be 
. ».t«t s.33 6 , 616 , issued z™„ zi u - s - 

> et al ., discloses conpo ' un(is ^ 3 ; e ~» 

peroxyacid precursors thet have nitrll. . . ° atlM " 
nitrxu co„ta ini „ 9 activators '^J^' "T 
sroup, such as the Foe, et al ,„ C ° nt "" a leaVi »? 
instead iuclude a quaternar — ■ ' ,r ° UPS ' 

-tivatiu, the Z^ZT^T ^ » 
Perhvdr olysi s in the presete « y drZ ~" « 
generate a percxv iridic acid as Meach" c fi ^ Th 

,»ater„ued ^ ™. " 
aqueous solutions. ° f stable 

New peroxygen activators tha* 
excellent bleaching and that can h , 
***** or solid ccposittns 7J a ^« 

ssr such as iaundry and 

Summary of the T n«r^ ifTn 

—es are" ^TT^Z^ fT* 
the structure of Formula I 0m haVin * 

FORMtlT.fl r 




N®— CR^C ^N. V s - ZH 2 0 
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wherein A is a saturated ring formed by five atoms in 
addition to the H l atom, the five saturated ring atoms 
being four carbon atoms and a heteroatom, the 
substituent R, bound to the Nj atom of the Formula r 
structure including either (a) a alkyl or 

alkoxylated alkyl where the alkoxy is C 7 . ir (b) a c 
cycloalkyl, (c) a C 7 _ 2 , alkaryl, (d) a repeating or 
nonrepeating alkoxy or alkoxylated alcohol, where the 
alkoxy unit is Cj_<, or (e) -CRjR 3 chn where R 2 and R 3 are 
each H, a C,. J4 alkyl, cycloalkyl, or alkaryl, .or a 
repeating or nonrepeating alkoxyl or alkoxylated alcohol 
where the alkoxy unit is Cj_ 4 . 

The Formula I compounds have a quaternary 
nitrogen atom (N,), requiring the presence of at least 
one counterion (Y) to be associated therewith, which is 
illustrated in Formula I as "Y e , » but as understood can 
be monovalent, or multivalent. Y includes counterions, 
or organic and inorganic anions, such as chloride, 
bromide, nitrate, alkyl sulfate, bisulfate, sulfate, 
20 tosylate, and mesylate. Especially preferred are methyl 
sulfate, sulfate, bisulfate, tosylate, and mixtures 
thereof. Z will be in the range of 0 to 10. These 
compounds, or salts, are particularly well suited to 
granule bleaching and cleaning compositions. 

The nitriles with the Formula I structure are 
particularly useful when formulated as compositions that 
include a source of active oxygen, and these 
compositions provide excellent bleaching in alkaline 
solutions. 

Preferred embodiments include lower alkyls 
substituted at the m„ e.g. N-methyl morpholinium 
acetonitrile, N-ethyl morpholinium acetonitrile, N-butyl 
morpholinium acetonitrile, which are illustrated by 
Formula II (with "n" preferably being 0 to 24 and where 
35 "Y" is one of the above described counterions). 
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FORMULA TT 

(CH^nCHj 

CHjC— N Y° • ZHf 

A particularly preferred embodiment is an 
N-methyl morpholinium acetonitrile salt where "n" of 
Formula II is 0. Particularly preferred salts are 

5 bisulfate, sulfate, mixtures thereof, and tosyiate 
which have a substantially reduced hygroscopicity, even 
in amorphous form, and are useful as crystals in 
amorphous form, or when in the form of flow'able 
granules. For example, the preferred bisulfate 

< sulfate, and mixed bisulf ate-sulf ate salts may be 
prepared by heating alkyl sulfate precursor salts in an 
acidic aqueous solution. 

Compositions including these nitriles are 
useful, for example, in laundry products, such as 
bleaching additives, detergents, detergent boosters 
detergents with bleach, bleaches, bleaching aids, stain 
removers, and spot treatment products such as stain 
removers, prewash and presoak laundry aids. Among the 
advantages derived from such compositions are improved 
cleaning, stain removal, spot removal, whitening, and 
brightening of treated articles. 

Brief Dftsrrripn,™ of fho Drawiag 

Figure 1 graphically illustrates grams of 
moisture pickup per 100 g of MMA as a function of time 
(hours) for a granular methylsulfate salt of the novel 
nxtnle, for a granular bisulfate salt of the novel 
mtrile, and for the crystalline form of the bisulfate 
salt of the novel nitrile. 



WO 98/23602 



PCT/US97/21320 



Detailed Description of the Preferred Embodiments 

Application Serial No, 08/475,291, filed June 
7 , 1995, entitled "N-Alkyl Ammonium Acetonitrile Bleach 
Activators," describes nitriles, typically quaternized, 
5 for which a preferred embodiment was N-methyl ammonium 
acetonitrile methylsulf ate, to which this application 
relates. There are several aspects of the present 
invention. 

One aspect is wherein novel quaternized 
10 nitriles are provided having certain counterions which 
result in substantially reduced hygroscopicity (with 
respect to amorphous N-methyl ammonium .acetonitrile 
methylsulf ate, or MMAMS). Another aspect is wherein 
novel nitriles are provided as granules by being 
15 carried, coated, or admixed with a suitable particulate 
material. These granules have improved stability and/or 
reduced hygroscopic characteristics with respect to 
amorphous MMAMS. Yet another aspect of the invention is 
for an improved process of making novel quaternized 
20 nitriles so as to have reduced amounts of undesired by- 
product. 

All these inventive aspects have as a common 
element certain novel nitriles with the structure 
generally illustrated by Formula I. The N x atom of the 
25 Formula I compound is part of a saturated ring, 
illustrated by *'A M in Formula I. 



FORMULA I 




N®— CR^C — N • V 3 • ZH 2 0 



This saturated ring of which N x is a part has a 
plurality of atoms. The saturated ring illustrated by 
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ring "a" i n Formula I Dreferflhi,, k 

preferably wherein the ri " " the »- ™>re 

substituted and also guatenUrsd. KUhoL h 

by theory, the elect™ -^7 wltl >out being bound 
^ternary' nitrogen ^ in0 "*™ « the 

'0 saturated, heterocyclic rl " " ' Patt 3 

- hydrojiiio ^tT^r- to 

« the 

' and Rj are each „, a c.. M alkyi, oyoloalll !' 

« a repeating or nonrepeating alio , " ary1 ' 
alcohol .here the Jo X y Zi\ T T 
substituent may be a c , The R > 

waere the aUcy J £~ <* plated al k yi 

a"aryl, a repeating or \tZ2t ^ 
auorylated alcohol, „here the aUoTunU ^ " 
illustrative such groups are, for example " 

CH ' CH I 

C«. and illustrative such groups are ^ iS 

,CB f-^. or (C^CH-,,-,^ 
CH 3 £ | 

where j=i to 24. ^ CHj 

^ing the'cycuc 1 ;:! ^'"^ ""»««' 'ings 

atoms inc! d , htr r a"rb S " F0 ™ Ula ' """" 
9 «e », atom, but the number of atoms 
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forming the cyclic configuration can range from 3 to 9 . 
When two heteroatoms are present with the cyclic 
configuration A of Formula I, then a three member ring 
is unusual; but, for the cyclic configuration b of 
Formula III shown below, where there may only be N : as 
the sole heteroatom, then three membered rings are very 
likely. ' * 

as already noted, the particularly preferred 
saturated ring of which N, is a part has five atoms in 
addition to N,, with at least one hetero atom being in 
the saturated ring in addition to the N,, preferably 
wherein the heteroatom of the ring is an oxygen" atom or 
a sulfur atom, most preferably where the heteroatom is 
oxygen . 

Particularly preferred activator embodiments 
are illustrated by Formula II (where "Y" and "z" will be 
hereinafter described, and "n" is 0 to 24). 
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FORMULA TT 

(CH^nCHs 

CHjC — N • Y 5 - ZHjO 

Derivatives of the Formulas I and II nitriles 
include peroxyimidic intermediates that are believed 
formed from the nitriles in the presence of an active 
oxygen source. So formed, peroxyimidic derivatives 
typically would be short-lived intermediates formed in 
situ when the nitriles of the invention interact with a 
source of hydrogen peroxide and where the reactive 
nitrile moiety forms a peroxyimidic acid. However, such 
peroxyimidic derivatives may also be prepared in situ by 
analogy to syntheses known in the art. 
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Since the novel m>rn« ~ 

(designated as -y-i - e coun 'erion 

5 monovalent or multivalent °" able c °>">terion s are 

copending application Sera! " 75 *~^-*" 
L "95, »-al kyl <umo Bim *' 292 ' m ad June 

3 disclosed as typicaUv Ln,TT compounds are 

counterions sncf . s cLZTtl * d ""^ ° f 

sulfate, and the like Md h """^ 3lkyl 
embodiment was described the- *' 
acetoaitrile methylsulfate " N - Mtnyl — "» 

When one chooses tho «• 
inveation, then such a wid" \ariTt T" °' 
regain available in choosing JZTLll 
desired, including methylsulfL """"rron may be 

because most of the eounterion. This is 

"ability of the Itrue ^ 

during storage,. Bom J r th . P , ' ^""^ h ™ idit >' 
— - be in granule Z n *™ ^^.^^ 
»any applications and to provide £ ° r 
against moisture p lcJ c-up C ° mPOUnds »"»"i«d 

is where tTiJ^^ 1 * ""^ — «-»* «erei„ 
°- fixtures thereof such re SUl£ " e ' "-"ate, 

lor mi «ures thereof, ma k 0r "It 

acidified TZIZ PCOd " Cea ^ hMted and 

-ethylsulfate, or '"^^ 
tb. conversion to bTs u 7f at e ^ b '*°" 
"ethylsulfate,. These two SUlfate is 

a- illustrated r^^^'^ 
Particularly preferred salt, ^^1^ 
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acetonitrile tosylate ("MMATS"), is illustrated by 
Formula IIIC. 

FORMULA III 



IIIA 



IIIB 



, — . CH 3 



JHOSOj" 



CHiCN 



CH 2 CN 



,CH 3 



CH 2 CN 



S0 4 



MMABS 



MMAS 



IIIC 



/ v { 



CH, 



°o,s- 



CH 2 CN 




MMATS 
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The MMABS, MMAS, and MMATS embodiments are 
particularly useful where one wishes a substantially 
solid composition to have reduced hygroscopicity with 
respect to MMAMS . Although the MMABS, MMAS, and MMATS 
embodiments may also be in granule form, they need not 
be, and are usable in crystalline or amorphous forms. 

The sulfate and bisulfate counterions are in 
equilibrium with one another in solution, and the 
predominant species is dependent on the solution pH. 
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Above p H 2, the sulfate group predominates, „ hile 5el0 „ 
pn 2 the bisulfate form predominates. Thus the 

particular form desired may he obtained hy controlling 
the sol tlon p „, although a m . xture , s ^ , 

5 intermediate pH. 

However, the particularly preferred embodiment 
is where granules are provided in which the nitrile salt 
is brsulfate that has been crystalled, the crystal, 
redrssolved, and the solution (thus bavin, imp„ r t le 

1 removed) is granulated. purities 

Kitrll. »at?r Tntrnt 

"? "° Vel " itrUeS My e * ist as 
anhydrous salts (essentially free of water, or as stable 

hydrates havrng discrete amounts of water of hydration 
thus, rn Formulas I and u. , is in the ' p£ ^ 
10, preferably 0 to 6, and most preferably 0 to 1. This 
• may be viewed as an average number of moles of 
hydration. Because there may be mixtures of the 
Formulas I and n compounds with integer numbers of 
moles of hydration, the actual value for , may be a non 
integer value. The value for , may be reduced when one" 
converts a crystalline or amorphous form of nove 
mtrrle into a granulated form. 

P hysical Form nf wi> ri| - , 

Amorphous forms of the Formulas I and II 
hitrues may be obtained by rapid evaporation or 

col"' d tX °" fr ° m S ° lU " 0nS ' SUCh " in "«> 
column drying, and the like,. Alternatively 

crys a line salts may be obtained by crystallisation o^ 

careful evaporation, which crystalline forms tend to be 

less hygroscopic than amorphous forms. This reduced 

hygroscopicity of the crystalline salts is believed 

Without being bound to theory, due to the tight pacUn, 
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of the molecules within the crystal that prevent bulk 
water penetration and the reduced total surface area of 
a crystalline solid compared to an amorphous form of the 
same solid. Granule embodiments may also be prepared 
from the nitriles in either the crystallized or 
amorphous forms. 



Surprising Properties of fchg M _u^ r _.- r , n 
Acetoni> r rile Salts 

A particularly advantageous property is that 
10 the novel bisulfate, sulfate, mixtures thereof, and 
tosylate salts have a substantially reduced 
hygroscopicity with respect to amorphous mmams, and 
indeed are substantially non-hygroscopic as they have a 
deliquescence of less than about 5 wt.% water at 80% 
15 R.H. and 80°F after a period of about 48 hours or at 
equilibrium. This surprising property is illustrated by 
Fig. 1, which graphically illustrates reduced 
hygroscopicity observed for the bisulfate converted mma 
granule solid (that is, MMABS) and for the crystalline 
20 form of MMABS. As illustrated by Fig. 1, even the 
amorphous form of the bisulfate salt has reduced 
hygroscopicity with respect to the methylsulfate salt 
whereas the crystalline bisulfate mma is substantially 
non-hygroscopic, otherwise viewed, these salts have a 
water content, including water of hydration, of less 
than about 20 wt.%. 



25 



Pleaching and Cleaning r ompQsif j nnc 

Bleaching and cleaning compositions of the 
invention include the Formula I nitrile salts as 
->0 activator, together with a source of active oxygen. 

The peroxide or active oxygen source for 
compositions of the invention may be selected from the 
alkaline earth metal salts of percarbonate, perborate 
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Persilicate and hydrogen peroxide adducts and h h 
Peroxide. Most preferred ar . I hydrogen 
sodium peroorate lo- and t^t^T 
Peroxide, other peroxygen soTcTlT* ' ^ 
5 as inonopersulfates and 7 P° ssi *>le, such 

e^ivaJt a^s U s sT*™^ 5 ' * ^ 
Wn i„ the trade as "ac ^ ^"^^ acid, 
°f BASF AG, Germany. " Car ° ate ' a ^ d uct 

activator. T1)US tho " ratl ° ° f Peroxide to 

activator is a 1 1« I ™? °' P " 0,tide '° «* 
-™ Preferably about w to T t & '° C ' : - 

^o«t 2!1 t0 ,„ t0 10:1 »°at preferably 

- -potion , h o„ ld Provla : zr. 5 a t? 0 7 /pe ™" a 

«"°re preferably about 1 to so T PP " *- 0 -' 

««-». a„ d ^ ^uZ^z:?:?:;- 0 - ,acti - e 

a.C, in aqueous media for typical , a „ PeraCid 
Formulations intended for "rd 7 * appUcati °-- 
» -e typically bave peracTd X^E^T"* 

from about 0.5 to l,ooo ppm a o ~„ . Provrdin, 
1 to 500 ppm peracid a o a^d" pref «ably about 

*• "0 PPm peracid A.o °" "^""^ * b °« 1 

■ - -ide~r iscxsr be r 

-oval, benefits on co»on laundry suains. 

erectly £ TTT^n™ S3lt - 
-m P le by incorporate ^ 1™"* £0rn ' *" 
detergent bleaches. As win b e h " in *° 1U 

o~ F -^^srz 
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The conversion may be complete or partial. Thus, a 
Formula I or II salt composition may include from about 
1 wt.% to about 9 9 wt.% of another compound related to 
the Formula I compound, but differing therefrom in 
counterion. The degree of conversion to bisulfate or 
sulfate will be directly related to the amount of 
hygroscopicity reduction of such a salt composition. 

Whether converted to bisulfate or sulfate or 
not, incorporation of the novel nitrile salts into dry, 
or granulated, formulations can be achieved through 
several different embodiments. Granulated formulations 
hold several advantages over liquid formations * such as 
for example, reduced shipping costs. Other advantages 
are an increased stability of the nitrile activator 
against moisture, alkalinity (e.g. carbonate), against 
premature activation, and reduction in possible dye 
damage . 

Typically, the precursor composition before 
granulation is of sprayable consistency, that is to say, 
in the form of a melt, suspension, or solution. one 
suitable process for granulation may be performed in a 
fluid bed or rotatory drum agglomerator, such as is 
described by U.S. Serial No. 08/554,672, filed November 
8, 1995, entitled "Agglomerated Colorant Speckle 
Exhibiting Reduced Colorant Spotting," incorporated 
herein by reference. 

In the granular embodiments the nitrile salts 
can be carried by, coated with or admixed with a solid 
particulate, such as an inert, porous material. These 
granules can further have a coating that is sufficient 
to delay dissolution in aqueous solution. For example, 
appropriate such coatings include surfactants, waxes, 
polymers, or melts thereof, and dusting or flow agents 
such as silicas and silicates. The coatings can 
encapsulate the nitrile-containing core. 
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activators of the invention can he 7' 
solid o, granuiated carrier ^7 s °"° ' 
5 acid " silicate, aluminum oxide ka " ? 

silicate, mixtures or other ^ »u„in„„ 

zeolite, organic polymers i„c h " Clay ' 

"change material.' ^ZTZ^t^ ? 

chloride, .u U ar^te M ~r' 

-ateriais is t^errTt 7T ' 
]5 - — — «^ r/u^Tn^ 1 ^- 
15 » « S00 mVg or. especiaiiv „ to UoTv *" 

especiaUy, 250 to 450 m>/g. ' 9 ° r ' 

Although most conventional tvnes „f , k . , 

- --a. ^ariort^ee™"" 
S "j C "" « — thereof are plrerlV 

« surfaces „suall y ^^l^s 
9«1 is usually manufactured from «,.., , U " 
»ith mineral acids. PrecipTtTtef! , " rea<:ti <" , 

( -tained h y coagulation ofs" a 'parUcC £T" 
agueous medium under the i„„ uence 0£ P co ^^ 

silicic acTVe ""^ ' ai ™ 

Cities r,-. thV, e r s L:rc r ::Vs py r eoic " si °' 

"sual ly prepared by flame h y dro ly r;f U s T' 1 that "* 
-ed especiall, advantageous^ ' slucil 
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acid, that are obtained in accordance with the wet 
process, in a specially preferred form of embodiment of 
the present invention, use is made of silicic acid with 
an average (agglomerate) particle size of 100 nm or 30 
' mm or, especially, 100 m to 1.5 nun and a Si0 2 content 
of 95 to 100% by weight or, preferably, 96 to 100% by 
weight. in addition, precipitated silicone, such as 
SIPERNAT® silica material can be used advantageously 

Aluminum oxides occur in nature in, £or 
example, the form of argillaceous earth or as corundum 
in this regard, the aluminum oxide is present in the a ' 
modification. Industrially, a-Al^ is obtafne'd from 
bauxite using the Bayer process. Suitable "active" 
aluminum oxides with a high specific surface area are 
Prepared in the form of adsorbents, via precipitation 
procedures, from aluminum salt solutions or via the 
calcination of a-aluminum hydroxide. 

Clays are naturally occurring crystalline and 
amorphous hydrated silicates of aluminum, iron 
magnesium, calcium, potassium, and sodium. These clays 
may also contain amounts of aluminum oxides and silica 
Useful clays may include kaolins, serpentines, talcs' 
pyrophyllites, attapulgites, sepiolites, montmorillo- 
mtes, and bauxitic clays. These clays may undergo 
various processes before use. For example, clays may be 
air-floated, water-washed, calcined, delaminated, acid 
activated, or treated with dispersants. 

A preferred process for providing an aluminum 

08/5,7 <V arri6r PartlCle " diSClOS8d by S6rial »°. 
08/554,672, noted above, which process can also be used 

for providing a carrier for a pigment or other colorant 

Aluminum silicates are compounds with different 

Proportions of Al 2 o 3 and SiO,. Aluminum silicate 

minerals in which Al occupies lattice positions in the 

crystal lattice in the place of si are £ 
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aluminosilxcates (e.g. the various varieties of 
ultramarine, zeolite, and fe i dspar) . " " 

-cute, co™ only used as .eter^u j;:. " ""^ 
The ratio of nitrile salt 

the properties of the carrier and th* ° Sltlon and 

A Preferred ratio is 10 to 9 5 Da L h ^ 

nitrile to . 5 to 90 part, h 7 '** the 

° *° P arts b Y weight of the carrier 
especraU y ,. t0 70 parts o£ „ eight o£ ° 

to 70 parts by weight of the carrier a , * ■ 

» Parta by „ eigh t of Ponaul 10 ** " '° 

£ a ". ; :::r 2 0 e f r ~ ration °< — 

ror.au X to xo to ,0 par" 10 * ° £ 

:r .n y prafarre, 1^1 ~ * 

actxve Formula I, for instance il" * 

*»t ., to ahoat stZTZZZ™ " 

gj^rfactants of n P Uve^y^ystems 

As earlier mentioned, compositions of r h» 

" . , M also to hel P disperse sparingly soluble 

zzt in uquid phase ^ °» - 1: 



WO 98/23602 



PCT/US97/21320 



18 

Surfactants with which the activators and 
active oxygen compositions may be combined or admixed 
include linear ethoxylated alcohols, such as those sold 
by Shell Chemical Company under the brand name Neodol. 
Other suitable nonionic surfactants can include other 
linear ethoxylated alcohols with an average length of 6 
to 16 carbon atoms and averaging about 2 to 20 moles of 
ethylene oxide per mole of alcohol; linear and branched, 
primary and secondary ethoxylated, propoxylated alcohols 
with an average length of about 6 to 16 carbon atoms and 
averaging 0-10 moles of ethylene oxide and about 1 to 10 
moles of propylene oxide per mole of alcohol;, lme'ar and 
branched alkylphenoxy (polyethoxy) alcohols, otherwise 
known as ethoxylated alkylphenols , with an average chain 
length of 8 to 16 carbon atoms and averaging 1.5 to 30 
moles of ethylene oxide per mole of alcohol; and 
mixtures thereof. 

Further suitable nonionic surfactants may 
include polyoxyethylene carboxylic acid esters, fatty 
acid glycerol esters, fatty acid and ethoxylated fatty 
acid alkanolamides, certain block copolymers of 
propylene oxide and ethylene oxide, and block polymers 
or propylene oxide and ethylene oxide with propoxylated 
ethylene diamine. Also included are such semi-polar 
nonionic surfactants like amine oxides, phosphine 
oxides, sulfoxides and their ethoxylated derivatives. 

Anionic surfactants may also be suitable. 
Examples of such anionic surfactants may include the 
ammonium, substituted ammonium (e.g., mono-di-, and 
triethanolammonium) , alkali metal and alkaline earth 
metal salts of C 6 -C 20 fatty acids and rosin acids, linear 
and branched alkyl benzene sulfonates, alkylethoxylated 
ether sulfates, alkylethoxylated or propoxylated ether 
sulfates, alkyl sulfates, alkyl ether sulfates, alkane 
sulfonates, alpha olefin sulfonates, hydroxyalkane 
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sulfonates, fatty acid monoglyceride sulfates, alkyl 
glyceryl ether sulfates, acyl sarcosinates and acyl 
N-methyltaurides . 

Suitable cationic surfactants may include the 
quaternary ammonium compounds in which typically one of 
the groups linked to the nitrogen atom is a C 12 -c 18 alkyl 
group and the other three groups are short chained alkyl 
groups which may bear inert substituents such as phenyl 
groups . 

Suitable amphoteric and zwitterionic 
surfactants containing an anionic water-solubilizing 
group, a cationic group or a hydrophobic organlc'-group 
include amino carboxylic acids and their salts, amino 
dicarboxylic acids and their salts, alkyl-betaines, 
alkyl aminopropylbetaines, sulfobetaines, alkyl 
imidazoline derivatives, certain quaternary ammonium 
compounds, certain quaternary phosphonium compounds and 
certain tertiary sulfonium compounds. 

Other common detergent adjuncts may be added 
if a bleach or detergent bleach product is desired. 
Table 1 illustrates dry bleaching composition 
embodiments incorporating the Formula I salts. 
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TABLE 1 



COMPONENT 

Surfactant: 

Linear alkyl benzene sulfonate (LAS) 
Alkyl Sulfate (AS) 
Alcohol ethoxy sulfate (AEOS) 
Alcohol ethoxylate (AE) 

Builder ; 

Sodium carbonate 
Zeolite 

Polyacrylate polymer 
Sodium silicate 

Filler: 

Sodium chloride 
Sodium sulfate 
Water 

Bleaching System : 

Sodium perborate monohydrate 

MMA 1 activator 

Other : 
Enzyme (s) 2 
Brightener 
Dye/Pigment 
Perfume 



COMPONENT 
RANGES (Wt.%) 



0-15 
0-15 
0-15 
0-15 



20-70 
0-50 
0-5 
0-8 



0-30 
0-30 
0-5 



4-40 
1-10 



0-3 
0-2 

as needed 
as needed 



1 iH^ tiVe nitrile ' Preferably mmams, mmas, mmabs, 



or 



3 Examples include but are not limited to protease 
amylase, lipase, cellulase (alone or in combinations') 



Sources of Acid/Alkali 

Compositions of the invention, when combined 
with a source of active oxygen, preferably function for 
bleaching best at an alkaline pH, but are shelf 
stabilized best at an acidic pH, particularly a pH of 
from 0-5, more preferably 0-2, most preferably 0-1. 
Thus, compositions of the invention preferably include 
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a source of protons as an "acid sink." This can be 
achieved for example, by adding acid, preferably at 
levels from about 0-50 wt,% of final solid weight to 
liquid containing the nitriles prior to any f urther 
5 granulation processing (mixing or drying) 

zz r ude citric acid ' suifuric acid ' cL 

hydrochloric acid, sulfurous acid, aryl sulfonic acid 
and alkyl aryl sulfonic acids, as well as polyacrvlic 
acid, maleic acid, nitric acid, and sulfamic ac £ m s 
10 preferred are sulfuric acid and sulfurous acid. 

When the composition is ready for use, it is 
espec ially advantageous to have an amount .of alkaline 

abTurp'" 8611 ' SUff±Cient t0 mainta - * P« greater than 
about 8, more preferably in the range of about 8.5 to 
» about 10.5 for most effective bleaching, when the 

svsteT xT di r 1V6d ° r d±SPerSGd int ° - aqUSOUS 
system, if used as a hard surface cleaner, on the other 

buffer in * *° the alkaline 

20 1 3 S6parate ' P^ferably liquid, composition 

20 These alkaline buffers include, but are not limited to 
alkali metal hydroxides (sodium, lithium, potassium),' 
ammonium hydroxide, alkali me tal and ammonium 
carbonates, alkali metal and ammonium carbamates, alkali 
metal and ammonium polyacrylates, alkali metal and 
ammonium succinates, alkali metal and ammonium maleates 
and additional conjugate bases of weak organic acids 
such as those mentioned hereinabove. Further, organic 
base included , such as , withQut 

ethanolamme, diethanolamine, triethanolamine, hydroxy^ 
amine, methylamine, dimethylamine, and trimethylamine . 

Additional FunrHonaI/ A g S «-w^ ^ 1linrt - 

Other adjuncts (useful in cleaning and 
laundering applications) are optionally included in the 
inventive compositions. Dyes include ant hra q uinone and 
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similar blue dyes. Pigments may also be used, and can 
have a bluing effect by depositing on fabrics washed 
with a detergent bleach containing UMB. Monastral 
colorants are also possible for inclusion. Brighteners 
or whiteners, such as stilbene, styrene and 
styrylnaphthalene brighteners (fluorescent whitening 
agents), may be included. Fragrances used for aesthetic 
purposes are commercially available from Norda, 
International Flavors and Fragrances, and Givaudon! 
Stabilizers include hydrated salts, such as magnesium 
sulfate, and boric acid. 

In some of the compositions herein, adjuvants 
include (and are especially preferred) a chelating agent 
or sequestrant, and preferably a non-phosphate 
15 containing sesquesterant, and most preferably, an 
aminopolyphosphonate. These chelating agents assist in 
maintaining the solution stability of the salt 
activators and active oxygen source in order to achieve 
optimum performance. In this manner, they are acting to 
20 chelate heavy metal ions, which cause catalyzed 
decomposition of the active oxygen source and of the 
(believed) in situ formed peroxyimidic acids, although 
this is a non-binding theory of their action and not 
limiting . 

The chelating agent is selected from a number 
of known agents which are effective at chelating heavy 
metal ions. The chelating agent should be resistant to 
hydrolysis and rapid oxidation by oxidants. Preferably, 
it should have an acid dissociation constant (pKa) of 
about 1-9, indicating that it dissociates at low pH's to 
enhance binding to metal cations. Acceptable amounts of 
the (optional) chelating agent range from 0-1,000, more 
preferably 5-500, most preferably 10-100 ppm chelating 
agent, in the wash liquor. 
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The most preferred chelating 
aminopolyphosphonate, which i. agMt is an 

under the trader Dequest " £ ~^ly available 
Examples thereof are Deq u est ^ "Ll^T 
5 also Bossu U.S. Patent 4,473 7 V ^ ^ < See 
through column 13, Une ' ' C ° lumn 12 ' "ne 63 

-ferenceo A polyphosphonate ^TuT ^ * 
also suitable for use. gU6St 2010 ' is 

Other preferroH 
«• chelating agents, such as 2°? °^ «— 

«-», « it,u£r£. r:r ^: etettMcetic 

suitable for use. still n*h 1 A) may also *>e 

a-ts are new ^^-^ c toting 
Hampshire i /3 pdta, frora ""•'""•tat.., such as 
15 100# F , from Ciba Gei gy A G t „ ' ° hel 0T ** 

«y be suitable. ° f the foregoing 

Additional desirahio • 
(although it My be p re£e " " " 6 en2 *°« 

stabilizer,. Lot//;.' 6 "!' " an enzyme 

» «a SS of e „ 2y „ es . e ; s ; e ; a ;; e « -p..iu ly Pre£erred 

airline proteases, t e t el * £ ™ 

PH at which the enzya.es act" ! UaUne ' " re£e « to the 
Proteases ate avaiia^ frL a"L ^rieT't 
and are typically produced fro 7 ° £ sour «s, 

25 (..... BaciUus MS s r ™ : ari °»= "icrooroanis. 
alkaline proteases include Let " e]tM,PleS 0£ 
Internationa! BioSynthetica aliased " £ ™ 
Esperase, all available fj lcalase ' Savinase, and 

also stanisio^i Jt \ !T lndUSt " S « 

30 ^-ed herein by reference 'ZZ 4 ' 5 "' 49 °' 
enzymes are amylases wm„h further suitable 

~. n i ; pretrTertr hy r ate - hydroiyiin ' 

biases and proteases Suitable """^ ° f 

"apidase. from societe *.»,„ " lnclude 

Kaprdase, Milezyme from „ iles 
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Laboratory, and Maxamyl from International 
BioSynthetics, 

Still other suitable enzymes are cellulases, 
such as those described in Tai, U.S. Patent 4,479,881, 
Murata et al., U.S . Patent 4,443,355, Barbesgaard et 
al., U.S. Patent 4,435,307, and ohya et al., U.S. Patent 
3,983,082, incorporated herein by reference. 

Yet other suitable enzymes are lipases, such 
as those described in Silver, U.S. Patent 3,950,277, and 
Thorn et al., U.S. Patent 4,707,291, incorporated herein 
by reference. 

The hydrolytic enzyme should be presentr-in an 
amount of about 0.01-5%, more preferably about 0.01-3%, 
and most preferably about 0.1-2% by weight of the 
composition. Mixtures of any of the foregoing 
hydrolases are desirable, especially protease/amylase 
blends. 

Anti-redeposition agents, such as carboxy- 
methylcellulose, are potentially desirable. Foam 
boosters, such as appropriate anionic surfactants, may 
be appropriate for inclusion herein. Also, in the case 
of excess foaming resulting from the use of certain 
surfactants, anti-foaming agents, such as alkylated 
polysiloxanes , e.g. dimethylpolysiloxane , would be 
desirable. 



Preferred Granule Size. Density and Shap * 

Granule particle sizes can range from about 
100 fim to about 1200 jim, more preferably 150-850 /un. 
Granule density will normally range from about 0.5 g/c 3 
to about 1.0 g/c 3 , more preferably 0.65 g/c 3 to about 
0.80 g/c 3 . A wide variety of granule shapes may be 
used, including spheres, hearts, moons, stars, clovers, 
cylindrical sections, and cubic sections. 
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Applications 

Compositions of the invention are useful as or 
in laundry products, such as bleaching additives, 
detergents, detergent boosters, detergents with bleach' 
bleaches, bleaching aids, and stain removers. Among the 
advantages derived from compositions of the invention 
are improved cleaning, stain removal, spot removal, 
whitening, and brightening of treated articles. 

Other product applications include household 
cleaning products, such as hard surface cleaners to be 
wetted with or dissolved in water prior to use. 
Exemplary surface cleaners are tile and grout cleaners, 
bathroom (floor, toilet, and counter) and kitchen 
(floor, sink, and counter) cleaners. Additionally, 
kitchen products such as dishwasher detergents with 
bleach or bleach cleaning and scrubbing pads are 
contemplated. Among the benefits derived from use of 
the inventive compositions in such applications are 
improved stain and spot removal and general cleaning of 
the treated surfaces to remove food, rust, grime 
mildew, mold, and other typical stains found on such 
surfaces. 

Additionally, non-household product appli- 
cations are contemplated where an effective level of 
active oxygen generated in situ to treat water is 
useful. Illustrative of such applications are pool and 
spa additives, as well as cleaners to remove stains on 
outdoor concrete, stucco, siding, wood and plastic 
surfaces. 

Preparation of the Nitrilog 

In general, N-quaternary acetonitrile 
compounds may be readily prepared from N-acetonitrile 
precursors by employing selected alkyl halides and using 
well-known synthetic approaches, such as are described 
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5 »ay aXso note the teachings of °" e 
serial Ho. 06/ , fl ,.f„ "f"^ appl ication 

' ' ril ed November ioor 

PROCESS FOR PREPARING N— AXKYL AM^N m , ' ^ 
COMPOUNDS . " Ail these are l„ AMMONIUM ACET0NITRi LE 

Co_.pooa.le havin, tie p rP ° rated "* " Ure ^ 
<° a saturated ri„ g fo „ J £ "^Xt ' have 

"n ging £rom 3 to 9 . aith 0n ; ' o b at ™< 

«o ms inciuding the a J Preferably containing « 
^pounds will mst convenienu S£ -'".eee 
already having the forced ring p"" " " CO '" POUM 

« « Preparations or inventive a nmnber 

Ascribed win begin . ith ^rphouL ,s e e "^"^ 
Formula II structure) . , ' ee ' e -«-' 

rings is azirldine . ' " tte " 
aziridinium.- as an exasmle of'/ """"""^""aitrile 

» *■ azetidine, e.g. ^x^^- — «-« 
an example o £ five metered rings the ."•"'•—I as 

:: p r dine. 

'"are ls tropane> ple ° £ «9ht .eabered rings 

aaabicycxon.i.ljoctane; 'and ^"lacetonitrUe.,. 
-embered rings there is Z t ! V ° £ "ine 

-hyxacetonitrixe octah^or d ~ d ° le - ^ »" 
Preparation" 0 " '^T' * '"'^ •« 

-oaxdehydeorar^rrd^rr wth a 

metal cyanide in an aqueous m *H • an alkali 
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agent, m Step A, the reaction is preferably either in 
the p H range fro, 8 through 14, and the p« vai ue L 
nuuntained at not less than 2 in step B. 

Thus, an amine with the formula 




a C, to c s alkylene bridge or a „ oxyethylene 

BVst.„ d s for , or c, to c „ and £ •»< 

Step B „ q uaterni 2 ation with an alkylating agent » " X 

product from step A. Preferred alkylating agents are 
drme hylsulfate. diethyl sulfate, a .ethyl baUde an 

ethyx halide , di „ ethyl carbonate> * . 

"ethyl tosylate, ethyl tosylate, .ethyl mesylate eth« 
mesylate, or a benzyl halide. ' thyl 

„, mhv , . In Step *' oyanohydrins. e.g., formaldehyde 
~' "« »s hy-produots fro. the 

aldehyde, that is used, and hydrogen cyanide. These 
cy.nohydrins do not react further with the aUyJtL 
agent in step B so that renewed breaking down of th e 
cyanohydrins into aldehyde and hydrogen cyanide he 
final product is possible. 

Without the procedure in accordance with th» 
invention, step B usually proceeds in such a \£ bat 
« a result of hydrolysis of the added alkylating age"; 

alkaline or neutral region into the strongly acidi c 
re, 10 „ with increasing reaction ti„e. The oroton" 
of the amine nitrogen atom of the glycine i r e ^ 

T t :°:*z? en m ^ sets * -• - 

alkylate - starting from a certain pH value so 
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that, at the end of the addition of the alkylating 
agent, no further reaction of the glycinonitrile takes 
place. Non-quaternized glycinonitrile in the f inal 
product can also represent an undesired source of 
hydrogen cyanide. 

Step A generates especially good results if a 
PH range of 9 through 13 or, especially, 10 through 12 
xs utilized, in this P H range, the cyanohydrin that is 
formed is present in an equilibrium with the aldehyde 
and the hydrogen cyanide so that the re-formed adducts 
can react to completion with the amine to give 
glycinonitrile. 

If one also uses an excess of amine that 
amounts to about 2 through 20 mole % or, especially 
about 3 through 10 mole % or, most particularly of all' 
about 4 through 7 mole %, based on the quantity of the 
hydrogen cyanide or alkali metal cyanide that is used 
then one achieves even more extensive suppression of 
hydrogen cyanide and ancillary components, that liberate 
hydrogen cyanide, in the final product. 

Step B generates especially good results if 
the p H values are not reduced below 2.5 and, especially 
not below 3. An optimum pH range for the quaternization 
of Step B is 2.5 through 5 or, especially, 3 through 4. 

Use is also made of an excess of alkylating 
agent that amounts to 10 to 40 mole % or, especially is 
to 25 mole % based on the quantity of amine that is used 
m Step A, then one achieves still more extensive 
suppression of the hydrogen cyanide and the subsidiary 
components, that liberate hydrogen cyanide, in the final 
product. 

Once the nitriles are prepared in quaternized 
form, formation of the preferred bisulfate or sulfate 
form preferably is by heating an alkyl sulfate form in 
an acxd aqueous solution. For example, a suitable 
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elevated temperature is about 40°c to about ISO'c more 
preferably about 70»C to about 110'c. The acid aqueous 
solution may have a P H in the range of about -i to 6 
more preferably from about 0 to 3, with the heating 
being for a period of about 1 to 50 hours. 

Aspects of the invention will now be 
illustrated by the following examples. it will be 
understood that these examples are intended to 
illustrate, and not to limit, the invention. 



EXAMPLE 1 



527.2 g (6.05 moles) of morpholine were 
introduced into the reaction vessel and cooled to 10°c 
Within a period of one hour, 600 g (6.0 moles) of 
formaldehyde (30% by weight) were then metered in The 
add ition of 161.6 g (5.94 moles) of hydrogen cyanide 
(99.25% by weight) started half an hour after the start 
of the addition of formaldehyde. The time of addition 
amounted to 1 hour. During the addition/ the 
temperature was allowed to rise to 35' c and stirrinq 
then took place for a further hour at 35'C. Cooling to 
30 c then took place and 927.8 g (7 .35 moles) of 
dimethylsulfate (DMS) were added within 2 hours at 30°C 
During the DMS addition, the p h value fell into the 
acidic region starting from 8. At pH 3.5, the pH - 
regulated addition of aqueous caustic soda (25% bv 
weight) was counter-controlled so that the p H remained 
constant at 3.5 during the remaining addition time and 
the following post-reaction time of 3 hour at 30° C The 
mixture was then heated to 50'c and the P H value was 
allowed to fall in this connection. After 1 hour at 
50 C, the excess DMS was completely destroyed. The n H 
value was then 1. v 
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Analytical results: 



HCN 

formaldehyde cyanohydrin 
morpholinoacetonitrile 
(Molar ratio HCN : 



CH 2 0:morpholine 



0 ppm 
74 ppm 
55 ppm 



1:1 •01:1.02; molar ratio morpholine:dimethylsulfate = 
1:1.21) 



10 introduced into the reaction vessel and copied "t(F"10°C. 
6.6 g of aqueous caustic soda (20% by weight) were added 
in order to raise the pH value. Within a period of one 
hour, 600 g (6.0 moles) of formaldehyde (30% by weight) 
were then metered in. The addition of 161.6 g (5.94 

15 moles) of hydrogen cyanide (99.25% by weight) started 
half an hour after the start of the addition of 
formaldehyde. The time of addition amounted to 1 hour. 
During the addition , the temperature was allowed to rise 
to 35° C and stirring then took place for a further hour 

20 at 35° C. The pH value amounted to 11.4 at the end of 
this part of the synthesis. The pH was then adjusted to 
8-8.2 with sulfuric acid. Cooling to 30° C then took 
place and 932.4 g (7.4 moles) of dimethylsulf ate (DMS) 
were added within 2 hours at 30° C. During the DMS 

25 addition, the pH value fell into the acidic region 
starting from 8. At pH 3.5, the pH-regulated addition 
of aqueous caustic soda (25% by weight) was counter- 
controlled so that the pH remained constant at 3.5 
during the remaining addition time and the following 

30 post-reaction time of 3 hour at 30° C. The mixture was 
then heated to 50° C and the pH value was allowed to fall 
in this connection. After 1 hour at 50°C, the excess 
DMS was completely destroyed. The pH value was then 1. 



EXAMPLE 2 



527.2 g (6.05 moles) of morpholine were 
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Analytical results: 
HCN 

formaldehyde cyanohydrin 

morpholinoacetonitrile PPm 
(Molar rsn« 20 PP 1 " 

^1.01:1.02; molar rati HCN 5 CH >° Choline 

1:1.22, ratl ° m ° rph0lin ^^ethyl sulfate 



EXAMPr.g 

537.2 g 



25 



30 



'0 introduced into the reaction ' " ~ r ' ,holi "= "ere 

« order to raise the pH vatue !•» addad 
«>oor, "0 , , S .o Blts of f " „ J ,"" hln 3 P ari od °f one 
s «» then metered in. Ll ZT^ "* 
! of hydrogen oyanide °' 16 '- 6 ' 

•»« an „ our a£ter by "arted 

fomaldehyde. The time of add!t *** addi "°" of 

""ring the addition, the tel. """""^ t0 1 h °». 

« 35- c and stirrin/tL^Tr " aU ~ ed * «« 

« 3»-c. Ih e P „ V ai U e he :ort k ed pl t a : e u n :;r er h °° r 

this part of the synthesis ™. " the end of 

»ith snitnrL aoid' * ^ ad *"ed to 

Place and 940 , " 30 ° c too, 

«re added at within , „ dlmetl, » ls o"«e (D «s, 

Edition, the p B value f " el ^ tha »" 

starting fron, 8. st p H 3 th ' aCldic "'"n 

of agueous caustic soda ! PH - re9Ulated Edition 

controlled so that the J, COU "t«- 
ooting the regaining additioH " 
Post-reaction tis* „' " t ^ ^ £ °»°^» 
=>o»ic soda took place Tith Illa Edition of 

conditions of 800 revolutions/ 9 °° d '" iXln5 ,sti "i»g 

«en heated to 50'c 1 th l B T" ' ■**«• - 

the p H value „ as aUoved ^ ^ 
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in this connection. After 1 hour at 50°c, the excess 

DMS was completely destroyed. The P H value was then 1. 

Analytical results: 

HCN n nnm 

o ppm 

formaldehyde cyanohydrin o ppm 

morpholinoacetonitrile 20 ppm 

N-methylmorpholinium 

acetonitrile methylsulf ate 58.0% by wt. 

N-methylmorpholinium 

acetamide methylsulf ate 3.0% by wt. 

(Molar ratio HCN:CH 2 0:morpholine 
1:1.01:1.04; molar ratio morpholinerdimethylsulfate - 
1:1.21) 

Example 4 illustrates another aspect of the 
invention, which is the preparation of substantially 
solid bisulfate salts, such as to prepare MMABS. 

EXAMPLE 4 

The methylsulf ate liquid, such as in any of 
Examples 1-3, was acidified to a pH of 0.1-1 followed by 
heating the resulting liquid under a slight vacuum (700- 
1000 mbar) in a vented container at temperatures of 90 - 
110°C for 3-5 hours. 

The resulting bisulfate converted liquid may 
then be crystallized and purified for recovery of 
crystalline nitrile salt, may be dried directly onto a 
support/carrier to produce an amorphous salt, or may be 
redissolved after crystallization and then prepared in 
granule form. One preferred approach to promote the 
crystallization or precipitation may be via addition of 
a "seed crystal," which serves as a growth location for 
crystal formation. This seed crystal can be, but is not 
limited to, precipitated or fumed silica, or a sample of 
the bisulfate crystal salt itself. Another preferred 
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approach is to allow the saH a.- 

o Ut by ^ the «£rzz urvi: o cLT pitite 

time. y via cool «9 over 

EXAMPLE 5 

9 ^ kg of MMAMS liquid MS • 
acidified with S, kg of sulfur g ic 

subsequently heated to li 0 °c for n J ° 
-e solution was cooled L\\^7 ZlT ^ 

The resulting slurry was th^n \ Peri ° d ' 

filtrated to yield the Tesultin h ^ ^ ^ 

^ resulting bisulf ate crystal ( 61 . 7 

When one wishes to preoarp t-ho - ~~ 

»e i5 ht. These granules may have "r° 9 r r , ticuute 

carried „„ solid particulat ^ ™ ^ salts 

Conditions for coating preferablv = r » 1 
the temperature during coating is less th l ! " 
»hile the coating na terial i. " aboot 5°*c 

dispersion onto le slu sur L T " 3 « 
encapsulating tne salt core "'7 n'"" 9 " 

««ere„t foras of tne sal core a nd a 
preferred coating materials L V " lety ° £ 

-Uriels include fUs,-^,, pol^ttt 
-aps. and ot.er solid surfactant levin, ? 
point above 40°c. "*ving a melting 
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EXAMPLE 6 



Nitrile S alt Core 
Purified crystal salt 
Amorphous compacted salt 
Amorphous agglomerated salt 
Amorphous acidified salt 



Preferre d Coatings Material c 

PLURONIC 6800 1 

PLURONIC 10500 1 

PLURIOL E 6000 1 

SOKALAN CPS 1 

LUWAX V 1 

Polyvinyl alcohol 
Palmitic acid 
Paraffin 

Calcium Alginate 
POLIGEN WE3 1 
DIOFAN 193D 1 



15 



1 Commercially available from BASF AG, Germany. 

Particularly preferred coating materials are 
PLURIOL E6000 and LUWAX V. (PLURONIC is a trademark for 
a series of poly (oxyethylene-co-oxypropylene) block 
copolymers .) 



EXAMPLE 7 



Preparation of a solid MMAMS/ai 1 i cic ae id/«nrf a .f, w . 
composition us ing a stirring process 

3.4 kg of a highly dispersed silicic acid with 
a total surface area of approximately 450 m 2 /g and an 
average particle size of approximately 8 mm (SIPERNAT® 
50 S from the Degussa firm) and, additionally, 2.3 kg of 
a tallow-based fatty alcohol that had been reacted with 
25 mol of ethylene oxide (Lutensol® AT 25 from the BASF 
firm) were stirred into 24.3 kg of a 70% by weight 
aqueous solution of N-methylmorpholinium acetonitrile 
methylsulfate (MMAMS). The liquid mixture was 
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concentrated by evaporation in a naddio * 

<ryer at approximately „ ^ ^ ™ 

approximately 80°C until a ,„i h tem P e «ture of 

removed. The powder was compacted by means of * 
conventional compactor to g ive flakes * I !! 

1 a usable fraction of 400 to 12on «.„. 

} average size. 200 111111 



EXAMPLE fl 



that »a s * e J Lbed T„ S ^ 

u<saMa . P '* Final Processing to give a 

usable fraction of 400 to 1200 mm was carried ! 
analogouslv r va _,_ , S carr ied out 



analogously to Example 7 

EXAMPLE o 



i-low-ghararfor-^,^, nf ff ^~ * r ?f ™ P 

In order to ascertain the effect of »„„•■,, 
-stances - t „e hygroscopic .a^U Cas^ 
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case may be , the flow characteristics of mmams, three 
different samples were prepared in the paddle-type dryer 
and were then stored in a desiccator at room temperature 
and a relative atmospheric humidity of 76%. 
5 Sample 1: 2100 g mmam S (solid) 

Sample 2: 3100 g MMAMS (solid) 

400 g SIPERNAT 50 S 

Sample 3: 3100 g MMAMS (solid) 

5 400 g SIPERNAT 50 S 

233 g Lutensol AT 25 
All the samples were prepared from a 70% by 
weight aqueous MMAMS solution analogously to Example 7 
and were dried at 80°c and 10 mbar in a paddle-type 
vacuum dryer with a volume of 5 liters until no more 
condensate was generated. 

In the case of Examples 8 and 9, one obtained 
a powder-type solid, that was capable of flowing after 
drying, with water contents of 0.74% by weight or 0 45% 
by wexght, respectively; the MMAMS without the ancillary 
substances (sample 1) led to a wax-like, crumbly solid 
with a water content of 0.63% by weight. 

These solids were then ground to the same 
average particle size and were stored in the desiccator 
The results are presented in the following Table 2. 

It is clearly seen that solid mmams' is 
obtained in a high concentration and is stable on 
storage over a long period of time at a relative 
atmospheric humidity of 76% only as a result of the 
addition of the designated ancillary substances 
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TABLE 2 



10 




15 



25 



EXAMPT.r in 



Effect nf 

dye damage "hinrtrij ,| j, _ 

Samples of MMAMS on various carrier, 
prepared and put in a Mo a „K- carriers were 

Storarfo stability 

(alkylbenzenesulfonic acid) al ' h ^ " HLAS 

C acid) ' also enhances stability 
The MMA methvlsulf^ro iJ -«-ty. 
of d<; a > ">yj-suitate aqueous solution n s „ 

of 45%) was added to 38 s n * J . 9 
containing 5 o a nf „• 9 S ° dlUm carbonate 

scud driid Th ^r w r:: per r ate monohydrate - »• 

was compared to first adding the MMA 
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methylsulfate to 6 parts of zeolite 4 A (Valfour 100 from 
PQ Corp.) and then adding to the sodium carbonate/ 
perborate mixture- The MMA methylsulfate could also be 
mixed with 6 parts of clay (Attapulgite L96117 from oil- 
5 Dry Corp.) and then added to the sodium 
carbonate/perborate mixture. The MMA methylsulfate was 
also mixed with 2 parts of the same clay. 

The results below in Table 3 show the 
surprisingly enhanced stability when the MMA 
10 methylsulfate is incorporated into the inventive 
supports. 

TABLE 3 



% MMA Active 

MMA substrate in after 1 wk Storage 

Carbonate/Perborate at 80° F/80% RH 

15 MMAMS 0% 

MMAMS/Zeollte = 1/6 98% 

MMAMS/H LAS/Zeolite = 1/2/6 1 00% 

MMAMS/Clay=1/6 100% 

MMAMS/Clay=1/2 100% 



20 Dve Dama ge Testing 

The amount of MMAMS representing 5% of the 
base (sodium carbonate/perborate mixture) was placed on 
a diagnostic fabric (Brown 100% cotton dyed with Fast 
Orange RD, Direct Brown 5R and Rapideger Red LD) . The 

25 MMAMS was covered with the base and then 10 ml of 
deionized water was applied. After 10 minutes, the 
fabric was rinsed and allowed to dry. The dye damage 
was visually evaluated on a 0 to 10 scale, where 0 
represents no visible damage. The same samples as 

30 prepared above for the stability testing were used. The 
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results again show the benefit of adding MMAMS to an 
inert support, with or without an acidic co-agent. 



Nitrile Substrate 

Aqueous MMA methylsulf ate 
MMAMS/Zeolite = 1/6 
MMAMS/HLAS/Zeolite = 1/2/6 
MMAMS/Clay = 1/6 



Dye Dam age 

10 
3 
1 
1 



It is- to be understood that while- the 
vent, has b degcribed ^ con . unction 

preferred specxfxc en.bodin.ents, the description and 
examples are intended to illustrate and not limit the 
scope of the invention, which is defined by the scope o 
the appended claims. P 
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it is glaimed; 



1. A substantially solid composition, the 
composition having therein a compound with the structure 
of Formula I e 



FORMULA T 

k Ni CR^C . • 2H 2 0 



wherein A is a saturated ring formed by a plurality of 
atoms in addition to the «, atom, the saturated rina 
atoms including at least one carbon atom and at least 
one of 0, s, and N atoms, the substituent R, bound to 
the Nl atom of the Formula I structure including either 
(a) a Cl . J4 alkyl or alkoxylated alkyl where the alkoxy 
" Cj .„ ( b) a Ci . u cycloalkyl, ,c) a c 7 . J4 alkaryl, (d) a 
repeating or nonrepeating alkoxy or alkoxylated alcohol 
where the alkoxy unit is C,_ 4 , or <e) -cr^cn where R 2 
and R 3 are each H, a C U24 alkyl, cycloalkyl, or alkaryl 
or a repeating or nonrepeating alkoxyl or alkoxylated 
alcohol where the alkoxy unit is c 2 _ 4 , the R 2 and R 3 
substituents being each H, a Cl . u alkyl , cycloalkyl , Qr 
alkaryl, or a repeating or nonrepeating alkoxyl or 
alkoxylated alcohol where the alkoxy unit is c 2 2 is 
a value in the range of 0 to 10, and wherein' y is 
monovalent or multivalent and is sulfate, bisulfate 
tosylate, or mixtures of sulfate and bisulfate as 
counterion . 
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2. The Formula I compound as in claim i 
wherexn A is a saturated ring formed by four carbon 
atoms and one oxygen atom in addition to the Nl atom. 

3. The Formula I compound as in claim l 
where.n A rs a saturated ring formed by four carbon 
atoms and an N 2 atom in addition to the /atom, with n 
being a secondary amine , a ^ having the 

substatuent -Ch s r 6 c N or a quaternary amine having the 
sub tituents _ Rj and wherein ^ the 

each be a H or c»., alkyl. 7 

4. The composition as in claim 1 wherein the 
Formula I compound is from about 1 wt % to »u . ,T 
wt * of <-k= • • wt,% to about 100 
wt.* of the composition total. 

5. The composition as in claim 1 being 
substantially non-hygroscopic. 

6. The composition as in claim 1 wherein the 
composition includes from about 1 wt.% to about 99 wt * 
of another compound related to the Formula I compound, 
but differing therefrom in counterion, and wherein 
Formula I compound is in an amount effective for reduced 
hygroscopicity of the salt composition. 

7. The composition as in claim 1 wherein the 
Formula I compound has a water uptake of less than about 

bout 4«T r ^ 8 ° % R - H ' ^ 8 °' F at e *-"brium or 
about 4 8 hours. 



8. The composition as in claim 1 wherein z 
a val "e in the range of 0 to 6 . 
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9. The composition as in claim 2 wherein r 
is a lower alkvl. 1 



10. A substantially solid composition, the 
composition including a compound with the structure of 
Formula I 



FORMULA T 

R, 



Nj° CRjRjC sN.^. ZH 2 0 



wherein A is a saturated ring formed by five atoms in 
addition to the m, atom, the five saturated ring atoms 
bemg four carbon atoms and a heteroatom, the 
substituent r x bound to the N, atom of the Formula I 
structure including either (a) a Cl _„ alkyl or 
alkoxylated alkyl where the alkoxy is c H) (b) a c 
cycloalkyl, (c) a c 7 _ J4 alkaryl, (d) a repeating or 
nonrepeating alkoxy or alkoxylated alcohol, where the 
alkoxy unit is C,_ 4 , or (e) -CR^c^N where R 3 and R 3 are 
each H, a Cl _ J4 alkyl, cycloalkyl, or alkaryl, or a 
repeating or nonrepeating alkoxyl or alkoxylated alcohol 
where the alkoxy unit is c 2 . 4 , the R 2 and Rj substituents 
are each H, a Cl _ J4 alkyl, cycloalkyl, or alkaryl, or a 
repeating or nonrepeating alkoxyl or alkoxylated alcohol 
where the alkoxy unit is C 2 _ 4 , z is a value in the range 
of 0 to 10, and wherein Y is monovalent or multivalent 
and is sulfate, bisulfate, tosylate, or mixtures of 
bisulfate and sulfate as counterion. 

11. The composition as in claim 10 being 
substantially non-hygroscopic. ' 
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12. The composition as in claim 10 wherein 
the Formula I compound is from about 1 wt.% to about 100 
wt.% of the total composition. 

13. The composition as in claim 10 wherein 
the composition includes from about 1 wt.% to about 99 
wt.% of another compound related to the Formula I 
compound, but differing therefrom in counterion, and 
wherein Formula I compound is in an amount effective for 
reduced hygroscopicity of the salt composition. 

14. The composition as in claim 10 wherein 
the Formula I compound has a water uptake of less than 
about 5 wt.% water at 80% r.h. and 80»F at equilibrium 
or about 48 hours. 

15. The composition as in claim 10 wherein z 

is 0 to 1. 

16. The composition as in claim 10 wherein 
the heteroatom is oxygen or sulfur and Rl i s a lower 
alkyl. 

17. The composition as in claim 16 being in 
the form of flowable granules. 

18. The composition as in claim 17 wherein 
the granules have an average particle size between about 
100 nm to about 1200 /an. 

19. The composition as in claim 17 wherein 
the granules are substantially non-aggregating under 
ambient conditions. 
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20. A substantially solid salt composition, 
the salt composition having therein a compound with the 
structure of Formula II 



FORMULA II 

CH^c— N Y> . zap 

wherein n is 0 to 24, Z is a value in the range of 0 to 
10, and Y is monovalent or multivalent and is^suifate, 
bisulfate, tosylate, or mixtures of sulfate and 
bisulfate as counterion. 



21. The salt composition as in claim 20 
wherein the Formula II compound is from about 1 wt.% to 
about 100 wt.% of the composition total. 

22. The salt composition as in claim 20 being 
substantially non-hygroscopic. 



23. The salt composition as in claim 20 
wherein the salt composition includes from about 1 wt.% 
to about 99 wt.% of another compound related to the 
Formula II compound, but differing therefrom in 
counterion, and wherein Formula I compound is in an 
amount effective for reduced hygroscopicity of the salt 
composition. 



24. The salt composition as in claim 20 
wherein the Formula II compound has a water uptake of 
less than about 5 wt.% water at 80% R.H. and 80°F at 
equilibrium or about 4 8 hours. 
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wherein , Z\ To C ° mP ° Sition i» claim 20 

of from about 0 to about 1. * " in a ««g. 

27. The salt composition ae • 
wherein n is o. "tion as in claim 20 

-ereio , u'JT^^^ « - claim J7 

range from about 0 to about f ., 

«he«i„ the' sanToJsHio^"" 0 " " " Cl "" " 
to about 5, lnCludes <«» about 1 wt.l 

— „ oo^oui, r t r ~ r r ed to th * 

counterion, and wherein Formula i " 9 ln 
"«»at effective for reduced T """P 0 "™ is i„ „ 

composition. "Wroscopicity of the salt 

i» the form'of g T ra7 u a i 1 e t s . COnP ° Siti0n " " ^ « °ein g 

•cetonitrile bis S u t::r Uy S ° Ud — **» mor ph oli„ iuit 

"orpholiui^- JliC^"' N- TOthy l 
crystalline form. "sulfate of claim 31 i„ 
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34. A process for preparing a compound in 
accordance with claim 10 comprising: 

heating the Formula I compound in alkyl 
sulfate form in an acid aqueous solution for a 
sufficient period of time to convert at least some of 
the compound to have sulfate or bisulfate as counterion. 

35. The process as in claim 34 wherein the 
heating is from about 40° C to 150° C. 

36. The process as in claim 34 wherein the 
acid aqueous solution has a pH of from about -1-t p.- about 
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